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DETAILED ACTION 

Specification 

1 . The amendment filed 4/24/2008 is objected to under 35 U.S.C. 1 32(a) because it 
introduces new matter into the disclosure. 35 U.S.C. 132(a) states that no amendment 
shall introduce new matter into the disclosure of the invention. The added material 
which is not supported by the original disclosure is as follows: Claim 18, specifically "at 
least four focus points". 

Applicant is required to cancel the new matter in the reply to this Office Action. 

Response to Arguments 

2. The Examiner thanks the Applicant for the thorough and timely response filed 
4/24/2008. Applicant's arguments with respect to claims 1-13 have been very helpful 
and have been considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

3. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

4. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 

i. Soenksen (WO 2001/084209 A2) in view of 

ii. Montagu (US 6,262,838 B1). 

Regarding claim 1, Soenksen discloses a computer implemented method (fig. 1, 
4, page 25 lines 1-9) for determining the optimal focal height (page 30 lines 14-20, page 
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40 lines 1-6) for an objective lens 16 coupled with a line scan camera 18 in a virtual 
microscopy system (page 25 lines 20-22) prior to scanning (page 40 lines 17-18) a 
microscope slide (page 39 lines 12-13). 

Soenksen does not expressly disclose comprising: identifying a plurality of focus 
points on a microscope slide (col. 10 lines 5-6); positioning an objective lens coupled 
with a line scan camera over a first focus point; scanning an image of the first focus 
point at a plurality of objective lens heights (col. 10 lines 1-4); determining the objective 
lens height having the greatest contrast in the scanned image (col. 10 lines 16-17); 
combining a plurality of objective lens heights into a non-planar focal surface, wherein 
an objective lens height at other than the plurality focus points is estimated (col. 10 lines 
17-19 - topology of Best Focus being a focal surface that may non-planar); and 
adjusting the height of the objective lens according to the non-planar focal surface 
during subsequent scanning of the microscope slide (col. 10 lines 19-23). 

Montagu discloses a computer implemented (col. 2 lines 25-32) microscope 
dynamic focusing method comprising: identifying a plurality of focus points on a 
microscope slide (col. 10 lines 5-6); positioning an objective lens coupled with a line 
scan camera over a first focus point; scanning an image of the first focus point at a 
plurality of objective lens heights (col. 10 lines 1-4); determining the objective lens 
height having the greatest contrast in the scanned image (col. 10 lines 16-17); 
combining a plurality of objective lens heights into a non-planar focal surface, wherein 
an objective lens height at other than the plurality focus points is estimated (col. 9 line 
59, col. 10 lines 17-19 - varying dimension being non-planer as an array of locations for 
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best focus is necessitated; topology of Best Focus being a non-planar focal surface); 
and adjusting the height of the objective lens according to the non-planar focal surface 
during subsequent scanning of the microscope slide (col. 10 lines 19-23). Therefore at 
the time of the invention it would have been obvious to one having ordinary skill in the 
art at the time of the invention to modify the computer implementation taught by 
Soenksen to further employ a pre-scan to enable dynamic focusing during a scan as 
taught by Montagu in order to provide higher resolution for objects of varying dimension 
(col. 9 lines 59-61). 



5. Claims 2-6 rejected under 35 U.S.C. 103(a) as being unpatentable over 

i. Soenksen (WO 2001/084209 A2) in view of 

ii. Montagu (US 6,262,838 B1) 

as applied to claim 1 above, and further in view of 

iii. Raz (CA 2,229,1 75 A1). 

Regarding claim 2, Soenksen as viewed does not expressly disclose the method 
of claim 1, wherein combining a plurality of objective lens heights into a non-planar focal 
surface comprises: connecting an objective lens height with a pair of neighboring 
objective lens heights to define a triangular region; and combining a plurality of objective 
triangular regions into the non-planar focal surface. 

Raz discloses a controller (fig. 1) for a microscope focus mapping method 
wherein combining a plurality of objective lens heights into a non-planar focal surface 
comprises: connecting an objective lens height with a pair of neighboring objective lens 
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heights to define a triangular region; and combining a plurality of objective triangular 
regions into the non-planar focal surface (page 6 lines 1-12, fig. 10(d) - multiple 
neighboring focal positions being a triangular region, those skilled in the art would 
recognize that a focal position may be used more then once to define multiple triangular 
regions). Therefore it would have been obvious to one having ordinary skill in the art at 
the time of the invention to incorporate triangular regions as taught by Raz in order to 
determine a focal position for a position not being a previously measured focal position 
(page 6 lines 10-12). 

Regarding claim 3, Soenksen discloses the method of claim 2, wherein the non- 
planar focal surface covers the entire microscope slide 12 (page 13 line 14+). 

Regarding claim 4, Soenksen discloses the method of claim 2, wherein the non- 
planar focal surface covers a sub-region of the microscope slide (sub region being 
substantially the microscope slide). 

Regarding claim 5, Soenksen discloses the method of claim 4, wherein the sub- 
region substantially corresponds to the area of microscope slide comprising a specimen 
(page 13 - microscope slide may contain specimens). 
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Regarding claim 6, Soenksen discloses the method of claim 4, wherein the sub- 
region substantially corresponds to an image stripe (an image stripe being the whole 
image). 

6. Claims 7-15 rejected under 35 U.S.C. 103(a) as being unpatentable over 

i. Soenksen (WO 2001/084209 A2) in view of 

ii. Montagu (US 6,262,838 B1) 

iii. Cottingham (US 4,806,015). 

Regarding claim 7, Soenksen discloses a computer implemented method (fig. 1, 
4, page 25 line 1-9) for determining the optimal focal height (page 30 lines 14-20, page 
40 lines 1-6) for a plurality of objective lens locations in a virtual microscopy system 
prior to scanning (page 40 lines 1 7-1 8) a microscope slide (page 39 line 1 2-1 3), the 
virtual microscopy system (page 25 line 20-22) having an objective lens 18 coupled to a 
line scan camera 16 and a stage 14 for supporting a microscope slide 12 (fig. 1), the 
method comprising: moving the stage in a direction orthogonal to the objective lens 
(page 53 lines 4-10, 21-22). 

Soenksen does not expressly disclose determining the optimal focal height for a 
plurality of objective lens locations and the method comprising continuously adjusting 
the height of the objective lens relative to the stage while the stage is in motion; 
scanning an image of an area on the microscope slide while the stage is in motion and 
the height of the objective lens is continuously adjusted; determining a plurality of 
objective lens locations having the greatest contrast in the scanned image. 
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Montagu discloses a computer implemented (col. 2 lines 25-32) microscope 
dynamic focusing method comprising determining the optimal focal height for a plurality 
of objective lens locations (col. 10 lines 5-6) and the method comprising; determining a 
plurality of objective lens locations having the greatest contrast in the scanned image 
(col. 10 lines 16-17). Therefore it would have been obvious to one having ordinary skill 
in the art at the time of the invention to modify the method taught by Soenksen to further 
employ a pre-scan of a plurality of points to enable dynamic focusing during a scan as 
taught by Montagu in order to provide higher resolution for objects of varying dimension 
(col. 9 lines 59-61). 

Cottingham discloses a test slide moving focus pre-scan method, the method 
comprising continuously adjusting the height of the objective lens relative to the stage 
while the stage is in motion; scanning an image of an area on the microscope slide 
while the stage is in motion and the height of the objective lens is continuously adjusted 
(fig. 4, 5, col. 3 line 63-65). Therefore it would have been obvious to one having ordinary 
skill in the art at the time of the invention to modify the dynamic focusing method taught 
by Soenksen in view of Montagu to continuously adjust the focus while the stage is in 
motion for a plurality of focus points as taught by Cottingham because it is functionally 
equivalent. 

Regarding claim 8, Soenksen discloses the method of claim 7, wherein an 
objective lens location comprises a planar location on the microscope slide and a height 
of the objective lens (fig. 1). 
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Regarding claim 9, Montagu discloses the method of claim 8, further comprising: 
combining a plurality of objective lens locations into a non-planar focal surface, wherein 
an objective lens height on the focal surface at other than the plurality of objective lens 
locations is estimated (col. 9 line 59, col. 10 lines 1 7-1 9 - varying dimension being non- 
planer as an array of locations for best focus is necessitated; topology of Best Focus 
being a non-planar focal surface); and adjusting the height of the objective lens 
according to the non-planar focal surface during subsequent scanning of the 
microscope slide (col. 10 lines 19-23). 

Regarding claim 10, Soenksen discloses (refer to the rejection of claim 3) the 
method of claim 9, wherein the non-planar focal surface covers the entire microscope 
slide. 

Regarding claim 11, Soenksen discloses (refer to the rejection of claim 4) the 
method of claim 9, wherein the non-planar focal surface covers a sub-region of the 
microscope slide. 

Regarding claim 12, Soenksen discloses (refer to the rejection of claim 5) the 
method of claim 1 1 , wherein the sub-region substantially corresponds to the area of 
microscope slide comprising a specimen. 
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Regarding claim 13, Soenksen discloses (refer to the rejection of claim 6) the 
method of claim 1 1 , wherein the sub-region substantially corresponds to an image 
stripe. 

Regarding claim 14, Soenksen as further viewed (refer to the rejection of claim 
7, similar reasoning applies to this claim) discloses a computer implemented method for 
creating a digital image of a specimen on a microscope slide, comprising: determining a 
scan area comprising a region of the microscope slide that includes at least a portion of 
the specimen; dividing the scan area into a plurality of linear strips that each comprise 
opposing edges of the scan area (Soenksen page 54 - further it is well known that to 
divide an area into linear strips will include opposing edges of the area); determining a 
plurality of first focus points on a first linear strip (Soenksen page 54 lines 24-25), 
wherein a focal point comprises a planar location on the microscope slide and an 
objective lens height; creating a first focal surface for the first linear strip comprising 
each of the plurality of first focus points, wherein the objective lens height at points in 
the first focal surface other than said plurality of first focus points is estimated and the 
first focal surface is non-planar; scanning an image of the first linear strip (Cottingham 
col. 4 lines 1-2 - teaches pre-scan then scan of same strip, thus creating a focal map 
for each strip), wherein the height of the objective lens relative to the microscope slide 
follows the predetermined first focal surface; determining a plurality of second focus 
points on a second linear strip (Soenksen page 54 lines 25-26); creating a second focal 
surface for the second linear strip comprising each of the plurality of second focus 
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points, wherein the objective lens height at points in the second focal surface other than 
said plurality of second focus points is estimated and the second focal surface is non- 
planar; scanning an image of the second linear strip, wherein the height of the objective 
lens relative to the microscope slide follows the predetermined second focal surface; 
and composing the image of the first linear strip and the image of the second linear strip 
into a contiguous image of the specimen (Soenksen page 54 lines 26-28). 

Regarding claim 15, Soenksen as further viewed (refer to the rejection of claim 
7) discloses (refer to the rejection of claim 7) the method of claim 14, wherein 
determining a plurality of focus points on a linear strip comprises: moving the stage in a 
direction orthogonal to the objective lens; continuously adjusting the height of the 
objective lens relative to the stage along a predetermined path while the stage is in 
motion; scanning image data of the linear strip while the stage is in motion and the 
height of the objective lens is continuously adjusted; and determining a plurality of 
objective lens heights having the greatest contrast in the scanned image. 

7. Claim 17 rejected under 35 U.S.C. 1 03(a) as being unpatentable over 

i. Soenksen (WO 2001/084209 A2) in view of 

ii. Montagu (US 6,262,838 B1 ) 

iii. Cottingham (US 4,806,015) 

as applied to claim 14 above, and further in view of 

iv. Raz(CA 2,229,175 A1). 
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Regarding claim 17,Soenksen as further viewed (refer to the rejection of claim 2, 
similar reasoning is used here) the method of claim 14, wherein creating a focal surface 
comprises: connecting a focus point with a pair of neighboring focus points to define a 
triangular region; and combining a plurality of triangular regions into a non-planar focal 
surface. 

8. Claim 18 rejected under 35 U.S.C. 103(a) as being unpatentable over 

i. Soenksen (WO 2001/084209 A2) in view of 

ii. Montagu (US 6,262,838 B1) 

iii. Cottingham (US 4,806,01 5) 

iv. Raz (CA 2,229,175 A1) 

as applied to claim 17 above, and further in view of 

v. Skoll (US 6,763,140 B1) 

Regarding claim 18, Soenksen as viewed does not expressly disclose the 
method of claim 17 wherein the plurality of focus points includes at least four focus 
points. 

Skoll discloses a microscope pre-scan triangular focusing system comprising at 
least three focus points for forming a triangular region to further form a mesh surface 
being a combination of adjacent triangular regions (fig. 16, col. 10 lines 29-36, Claim 12 
- one of ordinary skill would obviously know that 3 adjacent triangular regions sharing 
points may be made from at least 4 points). Therefore it would have been obvious to 
one having ordinary skill in the art at the time of the invention to require when forming 
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triangular regions as taught by Soenksen as viewed at least 4 focus points as taught by 
Skoll in order to form a focusing mesh comprised of adjacent triangles (col. 3 lines 51- 
61). 

Allowable Subject Matter 

9. Claim 16 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 

10. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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1 1 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Worster (US 6,288,792 B1) teaches pre-scan of focus z using contrast method. 

Wetzel (US 7,155,049 B2) teaches a plurality of focus points. 

Watanabe (JP 2001/210263 A) teaches a focus map for each strip. 

Wada (JP 2002/042706 A) teaches a focus position map. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to PAUL SAUNDERS whose telephone number is 
(571)270-3319. The examiner can normally be reached on Mon-Thur 9am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, NgocYen Vu can be reached on 571 .272.7320. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
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USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/PS/ 

7/14/2008 



/Ngoc-Yen T. VU/ 
Supervisory Patent Examiner, Art Unit 2622 



